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(54) Flameproof thermoplastic resin composition 



(57) A flameproof thermoplastic resin composition 
of the present invention comprises (A) 40 to 95 parts by 
weight of a rubber modified styrene-containing resin 
composed of (a^) 20 to 100% by weight of a styrene- 
containing graft copolymer resin containing 18 to 50% 
by weight of acrylonitrile in the copolymer excluding rub- 
ber and (ag) 0 to 80% by weight of a styrene-containing 
copolymer containing 18 to 50% by weight of acryloni- 
trile; (B) 5 to 60 parts by weight of a polyphenylene ether 
resin; (0) 2 to 40 parts by weight of a styrene-containing 
copolymer or a styrene-containing graft copolymer, 



which uses optionally to 60% by weight of rubber, con- 
taining 5 to 18% by weight of acrytonitrile in the copoly- 
mer excluding the rubber, per 1 00 parts by weight of the 
sum of (A) and (B); and (D) 5 to 30 parts by weight of 
an aromatic phosphoric acid ester per 100 parts by 
weight of the sum of (A) and (B). The flameproof ther- 
moplastic resin composition may further comprises 0 to 
50 parts by weight of an anti-dripping agent, an impact 
modifier, a plasticizer, a heat stabilizer, an oxidation In- 
hibitor, a light stabilizer, a compatibilizer, a pigment, a 
dye and/or an inorganic filler on the basis of 100 parts 
by weight of the base resin. 
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10001] The present invention relates to a flameproof thermoplastic resin composition. IMore particularly, the present 
invention relates to a flameproof thermoplastic resin composition that comprises a rubber modified styrene<:ontaininq 
resin and a polyphenylene ether resin as a base resin, a styrene-actylonitrile copolymer containing from 5 to 18 % by 
weight of acrylonitnle as a compatibilizer, and an aromatic phosphoric acid ester as a flame retardant 
[0002] A rubber modified styrene-containing resin has a good processability, a high impact strength, and a good 
appearance. Accordingly, the resin has been widely applied to electric appliances and office supplies. In case that a 
rubber modified styrene-containing resin is applied to personal computers, facsimiles, and the like, which emit heat 
flame-retardant property should be given to the resin for inhibiting combustibility thereof. A widey known method for 
the flame retardancy is that a haiogen<ontaining compound or a antimony-containing compound Is added to a rubber 
modified styrene^taining resin to give flame-retardant property. The examples of the halogen-containing compounds 
used in above method are. for example, polybromodiphenyl ether, tetrabromobisphenol A, epoxy compounds substi- 
tuted by bromine, chlorinated polyethylene, etc. An antimony trioxide or an antimony pentaoxide is commonly used as 
an antimony-containing compound. 

[0003] The methods for improvement of flame-retardant properly by applying a halogen- and antimony<ontaining 
compound have advantages such as easy acquirement of the flame-retardant property and no degradation of the 
physical properties. However, the disadvantages could be observed that the halogen<ontaining compound results In 
the corrosion of the mold itself by the hydrogen halide gases released during the molding process and is fatally harmful 
due to the toxic gases liberated in case of fire. Especially, since a polybromodiphenyl ether, mainly used for a halogen- 
containing flame retardant. can produce toxic gases such as dioxin or furan during combustion, flame retartants which 
are prepared without a halogen-containing compound have become a major concern in this field 
[0004] It is commonly known a method to apply a phosphorus or nitrogen compound as halogen-free flame retardant 
to a resin composition. However, usage of only a phosphorus compound deteriorates heat resistance of a rubber 
modified styrene-containing resin and does not impart sufficient flame retardancy 

[OOOSJ Generally, when a rubber modified styrene-containing resin such as ABS is burned, a char is not produced 
due to decomposition and vaporization in most parts (Journal of Applied Polymer Science. 1998. vol 68 pi 067) There- 
fore, to impart an effect of flame retardancy, it is necessary to add a char-forming agent to a resin cornposition, which 
plays a role to prohibit entrance of oxygen and emission of fuel by fomiing char on the surface of rubber with three- 
30 dimensional carbon chain bonds under combustkxi. 

[0006] JapanesePatentLaid-openNo.7-48491disclosesaflameproofthermoplasticresin.madeofaddinganovolac 
phenolic resin and a phosphorfc acid ester into a themioplastic copolymer resin composed of a rubber copolymer and 
an aromatic vinyl monomer It was found that in order to obtain a good property of flame retardancy, a phenolic resin 
as a char-fomiing agent and a phosphoric acid ester compound as a flame retardant should be added in a lot of amount 
However, in this case, the heat resistance of the resin composition is dropped suddenly. 

[0007] U.S. patent application No. 9/23341 5 discloses a halogen-free flameproof resin composition having a good 
property of flame retardancy prepared by mixing a styrene-acrylonitrile copolymer having from 5 to 1 8 % by weight of 
acrylonitnle as a compatibilizer, an aromatic phosphoric acid ester compound as a main flame-retardant and a phenolic 
resin as a further flame-retardant to improve flame-retardant property of a resin composition and adding the mixture 
to a base resm comprising a rubber-modified styrene-containing resin and a polyphenylene ether resin. Good mechan- 
ical properties as well as a good improvement of flame retardancy and heat resistance were obtained, however a 
?™ ° char-fomriation agent of ABS resin causes the degradation of heat stability and weatherability. 

[OOOq The present inventors have discovered a flameproof resin composition containing no phenolic resin in order 
to solve the above-mentioned problem. Generally, as a blend comprising an ABS resin and a polyphenylene ether 
resin has no compatibility each other, physical properties are degraded during extrusion processing to cause a poor 
property of mechanical strength. Accordingly, the present inventor have invented phenol-free flameproof thermoplastk: 
resin composition which has a good property of mechanical strength by adding a styrene-acrylonitrile copoVmer or 
styrerie-containing graft copolymer containing adjusted acrylonitnle content as a compatibilizer, in order to impart com- 
patibility to a blend comprising an ABS resin and a polyphenylene resin, 

[0009] An object of the present invention is to provide a thermoplastic resin composition which has good mechanical 
properties as well as good properties and of flame retardancy. heat resistance and heat stability. 
[0010] Another object of the present invention is to provide a flameproof themioplastic resin composition which does 
not contain a halogen-containing compound which causes the environmental pollution during preparation or combustion 

of the resin. 

[0011] A further object of the present invention is to provide a thermoplastic resin composition which contains no 
phenolic resin and imparts compatibility to a blend comprising an ABS resin and a polyphenylene resin by adding a 
styrene-acrylonitnle copolymer or styrene-containing graft copolymer containing a particular amount of acrylonitnle as 
a compatibilizer. 
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[0012] A flameproof thermoplastic resin composition of the present invention comprises (A) 40 to 95 parts by weight 
of a rubber modified styrene-containing resin composed of (a,) 20 to 100% by weight of a styrene<ontaininQ graft 
copolymer resin which contains 18 to 50% by weight of acrylonitrile in the copolymer excluding rubber and (%) 0 to 
80% by weight of a styrene-containing copolymer which contains 1 8 to 50% by weight of acrylonitrile' (B) 5 to 60 parts 
by weight of a polyphenylene ether resin; (C) 2 to 40 parts by weight of a styrene-containing copolymer or a styrene- 
containing graft copolymer which uses optionally 60% by weight of rubber, containing 5 to 1 8% by weight of acrylonitrile 
in the copolymer excluding rubber component per 100 parts by weight of the sum of (A) and (B); and (D) 5 to 30 parts 
by weight of an aromatic phosphoric acid ester per 100 parts by weight of the sum of (A) and (B) 
[0013] The flameproof thermoplastic resin composition according to the present invention comprises (A) a rubber 
modified styrene-containing resin composed of (a,) a styrene-containing graft copolymer and (a,) optionally, a styrene- 
containing copolymer; (B) a polyphenylene ether resin; (C) a styrene^crylonltrile graft copolymer or styrene<:ontaining 
copolymer containing 5 to 18% by weight of acrylonitrile in the copolymer excluding rubber component- and (D) an 
aromatic phosphoric acid ester ' 
[0014] It is preferable to blend (A) 40 to 95 parts by weight of a rubber modified styrene^ontaining resin (B) 5 to 60 
parts by weight of a polyphenylene ether resin; (C) 2 to 40 parts by weight of a styrene-containing copolymer or a 
styrene-containing graft copolymer which contains 5 to 1 8% by weight of an acrylonitrile per 1 00 parts by weight of the 
sum of (A) and (B); and (D) 5 to 30 parts by weight of an aromatic phosphoric acid ester per 100 parts by weight of 
the sum of (A) and (B) in the resin composition. The rubber modified styrene-containing resin Is composed of (a, ) 20 
to 100% by weight of a styrene-containing graft copolymer resin which contains 1 8 to 50% by weight of acrylonitrile in 
the copolymer excluding rubber component; and (ag) 0 to 80% by weight of a styrene-containing copolymer which 
contains 1 8 to 50% by weight of acrylonitrile. 

[0015] The present invention employs a rubber modified styrene-containing resin (A) and a polyphenylene ether 
resin (B) as a base resin. To improve compatibility between (A) and (B). a styrene-acrylonitrile copolymer era styrene- 
containing graft copolymer (C) which optionally uses a rubber, containing 5 to 1 8% by weight of acrylonitrile excluding 
rubber, is added to the base resin. An aromatic phosphoric acid (D) is added as flame retardant. 
[0016] The detailed descriptions of components of the resin composition according to the present invention are as 
follows; 



(A) Rubber IModlfied Styrene-containing Resin 

((W17] A rubber modified styrene^ontaining resin means that a styrene<ontaining graft copolymer resin such as 
ABS, and the graft copolymer resin may contain a styrene-containing copolymer resin such as SAN. 
[0018] In the rubber modified styrene-containing resin which is prepared of aromatic vinyl copolymers, rubber phase 
copolymers are dispersed in the form of particles in a matrix. The resin is prepared by mixing an aromatic vinyl monomer 
and a vinyl group-containing monomer, which can be polymerized therewith, in the presence of a rubber phase polymer. 
Such rubber-modified styrene-containing resin is prepared by a known method such as emulsion polymerization sus- 
pension polymerization or bulk polymerization, and Is conventionally produced by an extrusion with a styrene^ontaining 
gratt copolymer resm and a styrene^ontaining copolymer resin. In a bulk polymerization, both a styrene-containing 
graft copolymer resin and a styrene-containing copolymer resin are prepared together in one process In other words 
one step process is emptoyed to produce a rubber modified styrene-containing resin. In other polymerizations a sty- 
rene-containing graft copofymer resin and a styrene-containing copolymer resin may be prepared separately. In either 
case, the contents of rubber in a final rubber modified 8tyrene<ontaining resin to the total weight of the base resin are 
preferably in 5 to 30% by weight. Examples of such resins are acrytonitrile-butadiene-styrene (ABS) copolymer resin 
aciylonitnle-acryl rubber-styrene (AAS) copoVmer resin, acrytonitrile-ethylenepropylene rubber-styrene (AES) copol- 
ymer resin, and the like. \ / r 

[0019] In the rubber modified styrene-containing resin, a styrene-containing graft copolymer resin can be used alone 
or in combination with a styrene-containing copolymer resin in consideration of compatibility thereof. In this invention 
a rubber modified styrene-containing resin is prepared by mixing 20 to 100% by weight of a styrene-containing graft 
copolymer resin (a,) with 0 to 80% by weight of a styrene^ontalning copolymer (a^. 

(Bf) Styrene-containing Graft Copolymer Resin 

[0020] Examples of a rubber used for a styrene-containing graft copolymer resin are a diene-containing rubber such 
as polybutadiene, poly(styrenebutadiene) and poly(aciylonitrile-butadiene); a saturated rubber in which hydrogen is 
added to said diene-containing rubber; an isoprene rubber a chloroprene rubber; a polyacrylic acid butyl- and a ter- 
polymerof ethylenepropylene-diene. It is preferable to use a diene-containing rubber, more preferably a butadiene- 
containing njbber. 

[0021] Aromatic vinyl-containing monomers for use preparing the graft copolymer are styrene. o-methylstyrene, p- 
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methylstyrene. etc. In the above examples, styrene is the most preterable. At least one copolymerizable monomer may 
be introduced and applied to said aromatic vinyl monomers. It is preferred that the copolymerizable monome fe a 

""^'"'^"^ ni,rile<on,ainJ.g'compound sTh aTrie^ 
[Om The content of rubber is preferabV in the range of 10 to 60% by weight based on the total weight of a graft 
nent IS 50 to 82 /o by weight, and the unsaturated nitrile<ontaining monomer component is 18 to 50% by weight In 

methacryl acd, male.c anhydride and N-substituted maleimide can be added in the graft polymerization The amounts 
ofthe monomers are .,n the range of 0 to 40% by weight based on the styrene^ontaining graft copolymer resir 
[0023] To acquire good impact strength and appearance when said styrene<:ontaining graft copolymer is oreoared 
the average size of rubber particles is preferably in the range of from 0.1 to 4 urn. 

(aj) Styrene-contalning Copolymer Resin 

[0024] The styrene-containing copoVmer resin of the present invention is prepared by copolymerizing an aromatic 
ZJ^r^TirT' ' ^pending on the ratio andLn^Llity be^een m^^^^^ 

IS SAN copolymer resin which contains 18 to 50% by weight of acrylonitrile. 

[0025] The examples of the aromatic vinyl-containing monomer are styrene. a-methylstyrene. p-methylstyrene etc 
amZ r, 2 "h "'''m' vinyl-contaimng monomer in the total copo^er «sin is c^tat ed n t 
rTl l K ^ r^^ - ^^"^ ^'^'"P"' °' copolymerizable monomer are cyanide vinyl group^ontaining 
ar,?a, ?8r.n?r'' I: """^'"^^'^^ nitrile-containing compounds such as methacrylonMe It is prefer 
able that 18 to 50% by weight of the copolymerizable monomer to the total copolymer is employed. In addition, 0 to 

Z'hirn?! "^^^^r^"^*" ^^T"''^ ^^'d' "lethaciylic acid, maleic anhydride and N^ubstituted maleimide 
may be added and copolymerized thereto, 

[0026] In the present invention, the rubber modified styrene^jontaining resin (A) is composed of 20 to 100% by weight 

lc^Tll'^°"Tn,^ ^£ k""*"^?' ^ 50% by weight of acrylonitrile in the copolyrner 

except rubber and 0 to 80% by weight of a styreneoontaining copolymer (a^) which contains 18 to 50% by weight of 
STm ?K "^"^"^ styrene^ontaining resin (A) is emptoyed as a base resin along with a potyphenylene 

5 torn i^h T",T^T" ^° '° P^'' '""'^ht ofthe rubber modified 8tyrene<ontaining resin (A) and 
5 to 60 parts by weight of the polyphenylene ether resin (B). v/ " 

(B) Polyphenylene Ether Resin 

Ki? ,^°'yP^^"y'^"^ ^«sin is employed as a base resin to improve flame retardancy, heat resistance and 
?SlJ!iTT to •f'^ P^«sent invention. As examples of the polyphenylene ether resin, poly 

2 mtZ 6^ LI'^^T"? P°^(2,6^'^<^y-1 .4-phenylene) ether. poly(2,6.dipropyM ,4-phenylene) ether, poly 
(2-metl^y|.6-ethyl-1,4-phenylene) ether, poly(2-methy|.6-propyl-1 .4-phenylene) ether. poly(2-ethy|.6-propyl-1 4 phe- 

^aT^irf f'^'^i'^^f'.'''^^ ''''' '^^'^'^ °' P0ly(2.6 Jmethyl-ulienylene) eS indS^^ 

1 rl , \ 1 ^"^^"^^ copolymer of poly(2,6-dimethyl-1 .4-pheylene) ether and poly(2.3.5-triethyl- 

M^phenyiene) ether 1^ be used. PreferabV, co^^^^ 

reiL^tSnT T\ P°'V(2.6-dimethy|.1,4.phenylene) ether are preferably used, more preferably po^ 
ic^t Z!^^:1'h'^ I '1 f " "^^ ''9^'" °' polymerization of polyphenylene ether is not limited specif- 
Slnhil J '^"""^ °' processability of the resin composition, it is preferable that the viscosfty of 

polypheylene ether is in the range of from 0.1 to 0.8 measured In a chloroform solvent at 25'C. 

!2i!l!r*,T7''^^"* ^"^^ Styrenesjontalning Graft Copolymer Resin Having from 5 to 18% by 
weignt OT Acrylonitrile 

compatibility between the rubber modified styrene^ontaining resin (A) and the polyphenylene ether resin (B) The 
hjL styrene-containing graft copolymer employed in this invention comprise 82 to 95% 

by weight of a styrene and 5 to 1 8% by weight of acrylonitrile, exclusive rubber. To prepare the styrene-containing graft 
wpolymer,astyrene-containingcoptoymer is grafted with upto60%byweightofnibber.Themethod^^ 
of he copovmerabove may optionally be selected from emulsion polymerization, suspension polymerization, and bulk 
po ymeriza^on in accordance with the conventional processes. It is preferable that the weight average molecular weight 
of the copo^mer is m the range of from 50.000 to 300.000. A third monomer may be employed for copolymerization 
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Tr^ll T"! ^ ^'^""P'^' °' '^''^ ^'^ methacylate, maleic anhydride, phenyl maleimide 

e a To advance heat resistance, a-methyl styrene may be used instead of styreneJn the pre^^^^ 
of a styrene-acrylonrtrile copolymer or a styrene-containing graft copolymer used as compatibilizer Is preferably 2 to 
AO parts by weight per 1 00 parts by weight of the base resin. If the copolymer (C) is not added, the resin compiition 
5 Shows reduction in mechanical properties due to low compatibility. B»>n composmon 

(0) Aromatic Phosphoric Acid Ester 

ro st«o?mXT°" ^ ' "^^'"^ 
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(I) 

wherein R,, Rjand Rg independently of one another are hydrogen or C1-C4 alkyi, X is a dialcohol derivative such 
as resorcinol. diphenol, hydroquinol, bisphenol-A and bisphenol-S, and N is 0-4, and when N is 0. at least one of R, 
R2 and R3 IS not hydrogen. 

[0030] Where N is 0. the compound represented in the structural formula ( i ) is monophosphate, and examples 
thereof include tricresyl phosphate, tri(2.6-dimethyl phenyl) phosphate, tri(2.4,6-trimethyl phenyl) phosphate, tri(2 4-dit- 
ertia^ butyl phenyl) phosphate, tri(2.6-ditertiary butyl phenyl) phosphate, and the like, and where N is 1 , the compounds 
include resorcinolbi8(diphenyl) phosphate, resorcinoibis(2.6-dimethyl phenyl) phosphate, resorcinolbis(2.4-ditertiary 
butyl phenyl) phosphate, hydroquinol (2.6-dimethyl phenyl) phosphate, hydroquinoi(2,4-ditertiary butyl phenyl) phos- 
phate, and the like. The compounds can be used alone or in combination therewith. 

[0031] In addition, a phosphoric acid ester compound having a structure of phloroglucinol can be used in this inven- 
tion. The phosphoric acid ester compound is represented as folkiw: 
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Wherein R4, R5 and R5 are hydrogen or C^-C^ alkyl. 
[0032] Examples of the phosphoric acid ester compound having the structural formula (II) include 1 .3,5-trl(diphenyl 
phosphate) fluoroglucinol. 1 .3.5.tri(dicresyl phosphate) fluorogluclnol. 1 .3.5-tri(dixyenyl phosphate) fluoroglucinol and 
the like. ' 

[0033] The compounds having the structural formula ( I ) also may be used along with Iriphenyl phosphate (TPP) in 
35 this invention. # r \ ; 

[0034] However, it is preferable that the compound or mixture thereof has a molecular weight of less than 1 500 
because the compound having a molecular weight of more than 1.500 does not provide the resin with a good flame- 
retardancy. Also, it is preferable that the phosphoric acid ester compound has a melting point of more than 90°C The 
phosphonc acid ester compound having a melting point of below 90 'C can be used together if the heat deformation 
temperature required to apply for commercial purposes is maintained at more than 90°C. 
[0035] In the present invention, the aromatic phosphoric acid ester compound as a flame retardant is used in the 
amount of from 5 to 30 parts by weight per 100 parts by weight of the base resin. 

[0036] If necessary, a resin such as polyamide. polycarbonate, polyester, polystyrene, rubber reinforced polystyrene 
polyacetal, polymethacrylic acid methyl, and silicon resin may be added optionally to the resin composition of this 
invention in the amount of from 0 to 30 parts by weight per 100 parts by weight of the base resin. 
[0037] Other additives may be contained in the resin composition of the present invention. The additives include an 
anti-dnpping agent, an impact modifier, plasticizer, a heat stabilizer, an oxidation inhibitor, a light stabilizer a compat- 
ibilizerand the \\ke. An inorganic filler such as talc, silica, mica, glass fiber, an organic or inorganic pigment and/or dye 
can be added too. The additives are employed in the amount of 0 to 50 parts by weight on the basis of 100 parts by 
W weight of the base resin. ' 
[0038] The resin composition according to the present invention has Izod impact strength (1/8" notched) of 10 to 
30kg -cm/cm and heat deformation temperature of more than about 90«C. Further, the resin composition has flame 
retarelancy (1/10") of V-0 or V-1 , a good property of heat stability, and good characteristics of other physical properties 
[0039] The invention may be better understood by reference to the following examples which are intended for the 
purpose of illustration and are not to be construed as in any way limiting the scope of the present invention, which is 
defined in the claims appended hereto. In the following examples, all parts and pereentage are by weight unless oth- 
erwise indicated. 
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Examples 

[0040] The components to prepare flameproof thermoplastic resin compositions in Examples 1 -3 and Comparative 
Examples 1-4 are as follows; 

(A) Rubber Modified Styrene-containing Resin (ABS) 

[0041] A rubber modified styrene-containing resin was prepared by mixing 40% by weight of a styrene-containing 
graft copolymer resin with 60% by weight of a styrene-containing copolymer resin. 

(a^) Styrene-containing Graft Copolymer Resin (ABS) 

[0042] 50 parts of butadiene rubber latex powder. 36 parts of styrene, 14 parts of acrylonitrile and 150 parts of 
delonlzed water were blended. To the blend, 1 .0 parts of potassium oleate. 0.4 parts of cumenhydroperoxide. 0.2 parts 
of mercaptan-containing chain transfer agent. 0.4 parts of glucose, 0.01 parts of ferrous sulfate hydrate, and 0.3 parts 
of sodium pyrophosphate were added. The blend was kept at 75'C for 5 hours to obtain ABS latex. To the ABS latex. 
0.4 parts of sulfuric acid was added, coagulated and dried to obtain styrene-containing graft copolymer resin (g-ABS) 
in a powder form. 

(aa) Styrene-containing Copolymer Resin (SAN with 25% by weight of acryionltrlle) 

[0043] 75 parts of styrene, 25 parts of acrylonitrile, 120 parts of deionlzed water and 0.2 parts of azoblslsobutylonltrile 
were blended. To the blend, 0.4 parts of tricalciumphosphate and 0.2 parts of mercaptan-containing chain transfer 
agent were added The resultant solution was heated to BQ^C for 90 minutes and Icept for 180 minutes. The resultant 
was washed, dehydrated and dried. Styrene^crylonltrile copolymer (SAN) having a weight average molecular weight 
of 1 60,000 to 200,000 was obtained. 

(B) Poiyphenylene Ether Resin 

[0044] Poly(2,e-dimethyl-1 .4-phenyIene) ether with an intrinsic viscosity of 0.42 at chloroform solution was used. 
The particles had the average size of several microns (^m). 

(C) Styrene-acrylonltrlle Copolymer (SAN with 13 % by weight of acrylonitrile) 

[0045] 87 parts of styrene. 1 3 parts of acrylonitrile, 120 parts of deionlzed water, 0,1 parts of azobislsobutylonltrile, 
0.2 parts of 1.1'-di(tertiaiybutylperoxy)-3,3\5-trimethylcyclohexane, 0.4 parts of tricalcium phosphate and 0.2 parts of 
mercaptan-containing chain transfer agent were blended. The resulting solution was heated up to 80'C for 90 minutes 
and was kept it for 150 minutes. The solution was heated up to 95°C again and kept for 120 minutes. The resultant 
was washed, dehydrated and dried. Styrenenacrylonitrile copolymer (SAN) having a weight average molecular weight 
from 100,000 to 140,000 and 13% by weight of acrylonitrile content was obtained. 

(D) Aromatic Phosphoric Acid Ester 
[0046] 

(Di) Trl(2.6-dimethylphenyl) phosphate with a melting point of 137'C ; 
(D2) Triphenylphosphate(TPP) with a melting point of 48'*C; and 

(D3) Resorclnol diphenyl phosphate ollgomer(RDP) which is liquid phase at room temperature. 

(E) Phenolic Resin 

[0047] Novolac phenolic resin of PSM 4324 Grade of Japan Gunei Co. was used herein. 

[0048] The components to prepare flameproof themrioplastlc resin compositions In Examples 1-3 and Comparative 

Examples are shown In Table 1. 
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Table 1 





Examples 


Comparative Examples 


1 


2 


3 


1 


2 


3 


4 


Rubber modified styrene containing r8sin(A) 


70 


70 


70 


70 


70 


100 


70 


Polyphenylene ether(B) 


30 


30 


30 


30 


30 




30 


SAN(AN: 13wt. %){C) 


20 


20 


20 




20 


20 




Tri(2.6-dimethylphenyl) phosphate(Di ) 


18 


14 


14 


18 


18 


18 


18 


Triphenyl phosphate(D2) 




4 












Resorcinolphenyl phosphate ollgomer(D3) 






4 










Phenolic resin(E) 
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6 



[0049] In Examples 1 -3 and Comparative Examples 1 -4. the components were blended and extruded in the form 
of pellets with a twin-screw extruder at 200-280'C. The pellets were dried at 80«C for 3 hours and extnjded into test 
specimens in a 6 oz. extruder at molding temperature of 220-280'C and barrel temperature of 40-80'C, and the 
resin pellets were molded into test specimens. Impact strengths of the test specimens of the Examples and Comparative 
Examples were measured according to Izod impact strength ASTM D-256 (1/8" notched), heat deformation tempera- 
tures were measured under load of 4.6kg according to ASTM D-6498, and flame retardancy (I/IO") was measured 
according to UL94 VB. Heat stability was evaluated on the basis of whether color difference(AE) between the test 
specimens was over 1 or whether black speck, black line, yellow line, and the like have been formed, when the test 
specimens are extruded at 250'C. The test results are presented In Table 2. 



Table 2 





Examples 


Comparative Examples 


1 


2 


3 


1 


2 


3 


4 


Impact strength(1/8') (kg -cm/cm) 


20 


22 


15 


7 


18 


28 


4 


heat deformation temp.CC) 


101 


95 


96 


103 


98 


95 


96 


UL 94(1/10") 


V-1 


V-1 


V-l 


V-1 


V-1 


fail 


V-1 


heat stability 


good 


good 


good 


good 


bad 


bad 


bad 



[0050] A flameproof resin applied for commercial purpose should have Izod impact strength of more than 10. and 
heat deformation temperature of over about 90*C. 

[0051] As shown in Examples 1-3, the resin composition of the present inventron had good impact strengths due 
to styrene-acrylonitrile copolymer or styrene-containing graft copolymer (C) improving compatibility between ABS resin 
and polyphenylene ether. Further, flame retardancy. heat resistance, and heat stability were enhanced. When compared 
with impact strengths of 15-22 obtained in Examples 1-3, Comparative Example 1 not employing the component (C) 
showed impact strength reduced to 7. Comparative Examples 2-4 containing phenolic resin (E) showed much lower 
heal stability, in comparison with the Examples. The desired flame retardancy was obtained when all the components 
'Ih ^^(B)''^^ w®''® employed, but flame retardancy was not shown in Comparative Example 3 excluding polyphenylene 

[0052] As described above, the resin composition of the this invention obtains good mechanical properties due to 
compatibility improved by adding the resin (C) to the base resin, and shows good flame retardancy without using a 
phenolic resin as an auxiliary flame retardant. In addition, heat resistance, impact strength, and heat stability were 
improved, which was recognized by comparing Example 1 with Comparative Example 2. 

[0053] In consideration of final heat resistance, the phosphoric acid ester may be used in combination with other 
phosphoric acid ester compound as shown Examples 2-3. Furthermore, the mixture of more volatile phosphoric acid 
ester and less volatile phosphoric acid ester may be used to improve flame retardancy 
[0054] The present inventfon can be easily carried out by an ordinary skilled person In the art. 



Claims 

1. A flameproof thermoplastic resin composition comprising: 
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(A) 40 to 95 parts by weight of a rubber modified styrene-containing resin composed of (a,) 20 to 100% by 
weight of a styrene-containing graft copolymer resin containing 18 to 50% by weight of acrylonltrile in the 
copolymer excluding rubber and (ag) 0 to 80% by weight of a styrene^ontaining copolymer containing 18 to 
50% by weight of aery Ion itrile; 

(B) 5 to 60 parts by weight of a polyphenylene ether resin; 

(C) 2 to 40 parts by weight of a styrene-containing copolymer or a styrene-containing graft copolymer which 
uses up to 60% by weight of rubber, containing 5 to 18% by weight of acrylonitrile in the copolymer excluding 
rubber, per 100 parts by weight of the sum of (A) and (B); and 

(D) 5 to 30 parts by weight of an aromatic phosphoric acid ester per 100 parts by weight of the sum of (A) and (B). 

2. The flameproof themrioplastic resin composition as defined in claim 1 , wherein said aromatic phosphoric acid ester 
is represented by following formula ( I ): 



Ri 0 



O _ Ra 




(I) 



wherein R^, Rg and R3 independently of one another are hydrogen or CyC^ alkyi; X is a dialcohol derivative such 
as resorcinol, diphenol, hydroquinol, bisphenol-A and bisphenol-S; and N is 0-4, and in case that N is 0, at least 
one of R^, Rg and R3 is not hydrogen. 



3. The flameproof thermoplastic resin composition as defined in claim 1 or 2. wherein said aromatic phosphoric acid 
ester is represented by following formula (II): 



EP 1069 157 A1 




(0) 

Wherein R4, R5 and Rg are hydrogen or CyC^ alkyl. 

4. The flameproof thermoplastic resin composition as defined in claim 2. wherein said aromatic phosphoric acid ester 
(D) further comprises triphenyl phosphate (TPP). 

5. The flameproof thermoplastic resin composition as defined in claim 2, wherein said aromatic phosphoric acid ester 
(D) further comprises monophosphate. 

6. The flameproof thermoplastic resin composition as defined In claim 2. wherein said aromatic phosphoric acid ester 
(D) has a melting point of 90'C or more. 

7. The flameproof thermoplastic resin composition as defined in any of preceding claims wherein said polyphenylene 
ether (B) Is poly(2,6<limethyl-l .4-phenylene) ethen 

8. The flameproof themioplastic resin composition as defined in any of preceding claims wherein said styrene^on- 
taining copolymer (C) is further copolymerlzed with a copolymerizable monomer. 

9. The flameproof thermoplastic resin composition as defined in claim 8. wherein said copolymerizable monomer Is 
selected from group consisting of methacrylate. maleic anhydride, and phenyl maleimide. 

10. The flameproof thermoplastic resin composition as defined in any of preceding claims wherein said resin compo- 
sition further comprises 0 to 30 parts by weight of a resin selected from the group consisting of polyamide poly- 
carbonate, polyester, polystyrene, rubber reinforced polystyrene, polyacetal. polymethacrylic acid methyl, silicon 
resin and a mixture thereof, per 100 parts by weight of said base resin (A) and (B). 

11. The flameproof thermoplastic resin composition as defined in any one of claims MO. wherein said resin compo- 
sition further comprises an anti-dripping agent, an Impact modifier, plasticizer. a heat stabilizer, an oxidation inhib- 
itor, a light stabilizer, a compatlbillzer, a pigment, a dye and/or an Inorganic filler. 
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12. A molded article produced from the flameproof thermoplastic resin composition as define in any one of claims Ml , 
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